Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.002 Å; R factor = 0.030; wR factor = 0.081; data-to-parameter ratio = 11.3.
Related literature
For the structures of compounds containing bis(piperidin-1yl)methanone as a ligand, see: Artali et al. (2005) ; de Souza et al. (2003) . For the graph-set analysis of hydrogen bonds, see: Etter et al. (1990) ; Bernstein et al. (1995) . For puckering analysis, see: Cremer & Pople (1975) . Monoclinic, P2 1 a = 6.2193 (2) Å b = 8.8411 (4) Å c = 9.9699 (4) Å = 90.791 (1) V = 548.15 (4) Å 3 Z = 2 Mo K radiation = 0.08 mm À1 T = 200 K 0.56 Â 0.48 Â 0.35 mm
Experimental

Crystal data
Data collection
Bruker APEXII CCD diffractometer 9446 measured reflections 1440 independent reflections 1415 reflections with I > 2(I) R int = 0.076 Refinement R[F 2 > 2(F 2 )] = 0.030 wR(F 2 ) = 0.081 S = 1.08 1440 reflections 127 parameters 1 restraint H-atom parameters constrained Á max = 0.23 e Å À3 Á min = À0.15 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT (Bruker, 2010); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009).
Bis(piperidin-1-yl)methanone R. Betz, T. Gerber and H. Schalekamp
Comment
Dipiperidin-1-ylmethanone -also known as carbodipiperidid or bis(pentamethylene)urea -is a derivative of urea bearing two piperidine moieties. Given its N,O set of donor atoms, it can act as a mono-or a bidentate ligand. Despite this versatility, the coordination chemistry of the title compound has remained nearly unexplored. In a larger study to determine the coordination behaviour of nitrogen-and oxygen-containing ligands, it seemed of interest to determine the structure of the free ligand to enable comparative studies.
The two six-membered rings are present in 1 C 4 and 4 C 1 conformation, respectively. The least-square planes defined by their atoms intersect at an angle of 35.87 (5)°. The distance between the two nitrogen atoms was found to be approximately 2.35 Å while both N-O distances were measured around 2.28 Å (Figure 1 ).
In the crystal structure, C-H···O contacts are observed. If only those contacts are taken into account whose range falls more than 0.2 Å below the sum of van-der-Waals radii of the corresponding atoms, the molecules are connected to infinite strands along the crystallographic a axis. The contacts originate from one of the hydrogen atoms in beta-position to the nitrogen atom of the same six-membered ring ( Figure 2 ). In terms of graph-set analysis, the unitary descriptor of this intermolecular interaction is C 1 1 (6).
The molecular packing of the compound is shown in Figure 3 .
Experimental
The structural analysis was done on a single-crystal taken from a commercially obtained (EGA Chemicals) batch of the title compound.
Refinement
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